Sensory-Processing Sensitivity (SPS), as part of the general theory on Environmental Sensitivity (Pluess, 2015) , is a temperamental individual difference variable, referring to sensitive perception and processing of as well as reflection upon environmental stimuli. For its measurement, Aron and Aron (1997) developed the Highly Sensitive Person Scale (HSP Scale) for application with adults. However, despite some adaption into German (Konrad & Herzberg, 2017 ) and a first English version for children , no suitable measures of SPS for children exist in German. The presented two studies aimed at developing and validating a short, 10-item German version of the scale, which can be administered efficiently in educational field studies with German-speaking secondary school students. The factorial structure, its relationship with other personality traits (i.e., the Big Five; McCrae & Costa, 1990 ) and exploratory analyses on relationships with additional school-related variables were revealed using data from two independent student samples (N = 301 German academic-track secondary school students and N = 460 German vocational track secondary school students). Relations to existing research, practical implications for the educational context, and limitations of the studies are discussed.
Introduction
Heterogeneity within groups of learners plays an important role in educational research. This does not only include diversity with regard to culture, religion or language, which currently can be increasingly observed in school classrooms due to migration movements or education policies, including for example inclusion (United Nations, 2006) , but also regarding personality traits. Those inter-individual differences are of increased interest and importance in empirical studies (Steinmayr, Dinger, & Spinath, 2010 . Due to its wide acceptance in the field of personality psychology, the Five Factor Model of Personality (McCrae & Costa, 1990) has been the main focus of investigations of personality in relation to different variables such as performance outcomes (e.g., Noftle & Robins, 2007) . Because these personality theories often disregard environmental aspects, the recently suggested theory on Environmental Sensitivity (Pluess, 2015) is a relevant addition to this area of research. It summarizes numerous theoretical frameworks on individual differences with regard to the depth of processing of environmental information and stimuli, including the theory on Sensory-Processing Sensitivity (Aron & Aron, 1997) . Although studies applying this framework to the educational context are still missing, it is assumed to significantly contribute to a better understanding of the relationships between students' personality, their well-being and performance at school as well as their future development.
Theoretical Background on Environmental Sensitivity and Sensory-Processing Sensitivity

Definition of Environmental Sensitivity
In the last decades, various theories have investigated the influence of temperamental differences in the development of children (e.g., "Differential Susceptibility", Assary & Pluess, 2017 ; "Biological Sensitivity to Context", Boyce & Ellis, 2005 ; for a review, see . In particular, the main focus was the effect of environmental influences on developmental processes and the common finding that " […] children differ substantially in Environmental Sensitivity, with some being more and some less affected by contextual factors […]" (Pluess et al., 2018, pp. 51-52) .
This general theory of Environmental Sensitivity (for a more detailed description, see Pluess, 2015) summarized various theoretical frameworks that have been suggested in the last decades. In addition to the two aforementioned theories about child development, a third theory, called Sensory-Processing Sensitivity (SPS; Aron & Aron, 1997) , has gained acceptance in the field of personality psychology. It is suggested to be a temperamental trait, referring to the way people perceive and process novel stimulation from their physical and social environments (Aron & Aron, 1997 ; for a review, see Aron, Aron, & Jagiellowicz, 2012) . Individuals who are high in SPS have been described as being "particularly sensitive to subtle stimuli, easily overstimulated, prone to 'pause to check' in a novel situation, and prefer[ring] to reflect and revise their cognitive maps after an experience" (Aron, Aron, & Davies, 2005, p. 181) . It is suggested that a small proportion of people in the population are more sensitive (e.g., Aron & Aron, 1997 ; for a recent statistical analysis, see Lionetti et al., 2018) .
Measuring Environmental Sensitivity
In order to measure Environmental Sensitivity, the Highly Sensitive Person Scale (HSP Scale) developed by Aron and Aron (1997) is often applied, thus far mainly applied to samples of undergraduates or other adults. While reliability measures of the scale were supported in numerous studies (e.g., Konrad & Herzberg, 2017; Pluess et al., 2018) , results of the scale's validity, particularly with regard to the factorial structure, revealed different solutions. The majority of findings range from a unidimensional (e.g., Aron & Aron, 1997) or a two-factorial structure (e.g., first suggested by Evans & Rothbart, 2008, factors Temperamental Negative Affect and Orienting Sensitivity) to three factors (Smolewska et al., 2006 ; factor Ease of Excitation, factor Aesthetic Sensitivity and factor Low Sensory Threshold; see also Konrad & Herzberg, 2017) .
Summarizing the literature indicates the most common findings have two or three factors, leading to the suggestion of the existence of one or two SPS facets that are closely related to neuroticism and proneness to experiencing negative affect (Evans & Rothbart, 2008: factor Negative Affect; Smolewska et al., 2006: factor Ease of Excitation and factor Low Sensory Threshold). Another SPS facet reflects a positive openness to stimuli (Evans & Rothbart, 2008: factor Orienting Sensitivity; Smolewska, et al., 2006: factor Aesthetic Sensitivity) that displays only a slight relationship with neuroticism and negative affectivity (Evans & Rothbart, 2008; Smolewska, et al., 2006; Sobocko & Zelenski, 2015) . Studies also investigated convergent and discriminant validity (e.g., for a recent analysis, see Pluess et al., 2018) of the scale and revealed results in support of the construct. With regard to the discriminant validity, the most common measurement investigated is that measuring the Big Five personality traits (McCrae & Costa, 1990 ; see for example Smolewska et al., 2006 .
Additionally, the scale has been translated into different languages, including Chinese (Jagiellowicz et al., 2011) , Dutch (Evers, Rasche & Schabracq, 2008) , and German (Konrad & Herzberg, 2017) . All three translated versions, however, have been designed to be applied to adult samples. Therefore, they contain complex phrases that could confuse some students and are not seen as useful for children (e.g., "When you were a child, did parents or teachers seem to see you as sensitive or shy?") or not applicable to many children's lives (e.g., "Do you make a point to avoid violent movies and TV shows?"). Furthermore, the scales are based on the original 27-item version, which is not easily applicable in field research where time for assessment is typically very limited. The only shorter version for children with 12 items has been adapted recently in a UK-based sample and therefore is only available in English .
Environmental Sensitivity and Measures of Well-Being
Although recent theoretical and empirical developments in the area of Environmental Sensitivity, including the theory of "Vantage Sensitivity" (see Pluess, 2017) , suggested that people scoring high on Environmental Sensitivity measures (i.e., the HSP scale) might also benefit more from positive experiences and supportive environments (Pluess, Boniwell, Hefferon, & Tunariu, 2017) , the main focus of research on the relationship with psychological well-being focuses on negative effects, indicated by associations with physical and psychological discomfort (e.g., Bakker & Moulding, 2012; Benham, 2006) . Evidence suggesting positive effects of supportive environments on the different revealed factors, such as sensitive openness, exists (e.g., Sobocko & Zelenski, 2015) , but is still scarce, inconsistent, and displays a research gap.
Environmental Sensitivity in Educational Contexts
Based on the specific characteristics that go along with higher levels of Environmental Sensitivity and supported, for example, by results by Maher and van Hippel (2005) in open-plan offices in an occupational environment, it could be assumed that concentrating in a classroom is more difficult for students with higher sensitivity. Due to the constant noise, sudden and unpredictable disruptions, and the lack of opportunities to retreat, students might become easily overwhelmed. This, in turn, can lead to regular overstimulation and, in the long run, possibly lower well-being and lead to poorer performance. However, not only noises in the classroom and the lack of time alone to process stimulation would put higher demand on students with high environmental sensitivity, but also specific requirements and assignments, such as presenting in front of the whole class, can make it difficult for students to thrive and can consequently finally result in disadvantages for certain students. Lastly, the education context could be of significant importance for students' development and future well-being. Existing findings suggest, for example, that unsupportive environments might lead to people experiencing more negative affect later in life (Aron et al., 2005) . At the same time, individual research studies do suggest the positive effects of supportive environments (e.g., Pluess et al., 2017) .
Because school is an important institution in children's lives, in which they not only spend most of their time, but that also provides various important opportunities for different kinds of experiences for students' developments, it is assumed that differences in Environmental Sensitivity may play a crucial role in educational contexts as well and make it a research gap that has to be addressed. However, in order to realize this application, a reliable and valid self-report measure that can be applied with children needs to be made available. While a first English version of the self-report measurement of Environmental Sensitivity suitable for children has been adapted recently in a UK-based sample , a German version is still missing to this day. Therefore, in addition to a first exploratory study of relationships between Environmental Sensitivity and additional school-related variables, the development of a scale that can be applied in the school context is the main goal of the present studies.
Goals of the Present Paper
Based on these research gaps and the desideratum for the development of a German scale for students stated above, the present paper includes two studies on the development, validation, and application of a self-report scale measuring Environmental Sensitivity in the educational context. While the first study aims at investigating psychometric properties of a first translated and adjusted version of the HSP scale in a sample of academic track secondary school students, a further adjusted and shortened version of the scale was subsequently administered to an independent second sample as part of a second study. In addition to a repeated validation of the scale, this study further aimed at exploring relationships with additional school-related variables.
Study 1: Translation and First Validation of HSP Scale for Children
The aim of Study 1 was to examine the factorial structure of a newly-developed and translated preliminary SPS measure in a sample of German academic track secondary school students. Furthermore, it aimed at analyzing the psychometric properties of the scale and eliminating the items that do not meet quality criteria. Existing research on the original HSP Scale resulted in solutions from one to three factors (Aron & Aron, 1997; Evans & Rothbart, 2008; Smolewska et al., 2006) . These inconsistencies require more research on the factorial structure to answer the question whether SPS can be represented by one factor or whether there may be different facets that measure different aspects of one trait.
Research Questions
Research question 1: Which already established factorial structure does the data of the present sample follow?
Research question 2: Do all items meet the required criteria (i.e., reliability and factor loading), indicating a measurement of high quality, or do some of the items have to be deleted?
Method
Based on the aforementioned contradictions and the fact that our measure was not identical to the previous HSP Scale, we applied exploratory factor analysis in study 1.
Participants
Students (N = 301) from a German secondary school of the academic track (German: Gymnasium) voluntarily participated (n = 135 female) in the study. All students attended grades 9 to 13 and were 16 years of age on average (SD age = 1.45).
Procedure
After consent forms from students, parents, and the principal were collected, one researcher introduced this study as investigating different personality traits and their relationships to various perceptions in everyday school life. The printed questionnaires were subsequently distributed during a lesson. Anonymity and confidentiality was ensured. If students did not agree to participate in the study, this did not result in disadvantages of any kind.
Measurement
The students completed 25 items that were built in accordance with the theory of SPS (Aron & Aron, 1997; Aron et al., 2012 ; e.g., "I am empathetic"). We made the wording such that the content was fitting to younger respondents, including children. The items were answered on 4-point scales (1 = does not apply at all, 2 = does not apply most of the time, 3 = applies most of the time, 4 = applies completely).
Results
In order to investigate the factorial structure, we applied Principal Axis Factoring and Promax rotation (kappa = 4), as recommended by Russell (2002) using the statistical package SPSS. For determining the number of factors, we used the Minimum Average Partial (MAP) test (Velicer, 1976) . The MAP test indicated a two-factor solution. The items' contents suggested that the first factor referred to Sensitive Openness to Stimuli (e.g., "I am empathetic") and the second factor to Overexcitability/Negative Affect from Overstimulation (e.g., "I try to avoid arousing situations that overstrain me"). The two factors were correlated, r = .34, p < .001. The present pattern corresponds closely to Evans and Rothbart's (2008) two-factor solution of SPS (measured with the HSP Scale).
In a next step, we eliminated items with factor loadings < .35. This resulted in a 14-item measure, with seven items representing each factor. Repeating the factor analysis and the MAP test with the remaining 14 items revealed a clear solution with two factors that were correlated, r = .30, p < .001.
Study 2
Goal of the Study
In Study 2, we sought to confirm the two-correlated-factors structure found in the first study and to further improve the new measure. Moreover, we aimed at examining the validity in a sample of vocational track students. We assumed the factor Sensitive Openness to Stimuli to be positively related to the Big Five personality trait openness (see Evans & Rothbart, 2008; Sobocko & Zelenski, 2015) and academic interest (see introductory section). The factor Overexcitability was expected to be positively related to Big Five neuroticism and negatively related to indicators of adjustment and well-being (see Aron & Aron, 1997; Bakker & Moulding, 2012; Benham, 2006; Sobocko & Zelenski, 2015) . Furthermore, we tested whether SPS and its sub-facets would explain unique variance in validity variables over and above Big Five personality traits (see Aron & Aron, 1997) . In line with Aron and Aron (1997) , we also predicted that SPS is distinguishable from the Big Five extraversion-introversion trait. Finally, we explored whether SPS would be related to school performance and additional variables that are assumed to play an important role in everyday school life such as self-efficacy and psychological well-being.
Research Questions
The goals of this study are represented in the form of hypotheses instead of research questions (as it was the case in Study 1) due to the study's confirmatory nature. However, the analyses of the relationship between SPS and additional school-related variables are more exploratory in nature. Therefore, one research question is added to the following hypotheses.
Hypothesis 1: The factorial structure revealed in Study 1 can be supported with the present sample of students from two schools of the vocational track. 
Procedure
The procedure of this second study was similar to the first one. After collecting consent forms, the responsible researcher introduced this study and distributed the questionnaire during a lesson. Participation was voluntary and jedp.ccsenet.org Journal of Educational and Developmental Psychology Vol. 8, No. 2; 2018 anonymity was ensured. As was the case in the first study, students' decision to not participate in this study did not lead to any consequences or disadvantages by the respective teacher or school.
Measures
The students completed our 14-item measure of SPS from Study 1. In addition, they filled in German scales on the Big Five personality traits openness, neuroticism, and extraversion-introversion (Rammstedt, 1997; English original: John, Donahue, & Kentle, 1991) , as well as intrinsic interest in school , scientific interest (Hiesel & Lück, 1974) , school-related self-efficacy (Jerusalem & Satow, 1999) , frequency of positive and negative affect during the last four weeks (Diener et al., 2010) , psychological well-being, physical well-being, and functional capacity in school (all found in the scale by Ravens-Sieberer & Bullinger, 1998 , 2000 . The students also indicated their last report card grades in the school subjects math and German. In Germany, low grades actually represent high performance (i.e., 1 = best grade, 6 = worst grade); for ease of presentation, we recoded the last report card grades such that high values represent high performance.
Results
Factor Structure
We applied confirmatory factor analysis (CFA) with maximum likelihood estimation. Our hypothesized model with the two correlated factors Sensitive Openness to Stimuli (seven items) and Overexcitability/Negative Affect from Overstimulation (seven items) showed an acceptable fit to the data (see Hu & Bentler, 1998) , χ 2 (N = 460, df = 76) = 181.36, p < .001, SRMR = .055, RMSEA = .055. The factor correlation was r = .64, p < .001. Each item loaded significantly on its factor, all ps < .001.
Alternative models with the uncorrelated factors Sensitive Openness and Overexcitability, χ 2 (N = 460, df = 77) = 281.11, SRMR = .119, RMSEA = .076, or one SPS overall factor (14 items), χ 2 (N = 460, df = 77) = 260.13, p < .001, SRMR = .065, RMSEA = .072, fit the data less well than the hypothesized two-correlated-factors model. The Akaike Information Criterion (AIC) for the hypothesized model was smaller, AIC = 239.36, than for the model with two uncorrelated factors, AIC = 337.11, and the single-factor model, AIC = 316.13. This indicates that the two-correlated-factors model was the best fitting model of the three models compared (Brown & Moore, 2012) .
Scale Improvement
In order to make the new measure of SPS more efficient, we eliminated the two items with the lowest loadings from each factor. This resulted in our final ten-item scale of SPS with five items measuring Sensitive Openness to Stimuli and Overexcitability/Negative Affect from Overstimulation, respectively (see Table 2 ). A CFA on the ten items revealed an acceptable model fit for the two-correlated factors structure, χ 2 (N = 460, df = 34) = 82.58, p < .001, SRMR = .049, RMSEA = .056, AIC = 124.58. The correlation between the factors was r = .67, p < .001. Table 2 displays the factor loadings, which were all > .40, ps < .001. The mean inter-item correlation was .31 for Sensitive Openness and .27 for Overexcitability, suggesting that each factor built a homogenous subscale without sacrificing construct breadth (Briggs & Cheek, 1986) . Again, alternative models showed a lower model fit than the hypothesized model (two uncorrelated factors: χ 2 [N = 460, df = 35] = 184.17, p < .001, SRMR = .141, RMSEA = .096, AIC = 224.17; single factor: χ 
Validity
Detailed results for the validity analyses are presented in Table 3 . Most importantly, Sensitive Openness was positively related to Big Five openness and academic interest. Overexcitability was positively related to Big Five neuroticism and negatively to adjustment and well-being. Sensitive Openness-but not Overexcitability-was correlated with Big Five openness and academic interest. By contrast, the relationship between Big Five neuroticism and adjustment/well-being was more pronounced for Overexcitability than for Sensitive Openness. Sensitive Openness and Overexcitability were correlated with several validity criteria over and above the Big Five openness, neuroticism, and extraversion-introversion. Interestingly, higher Sensitive Openness was associated with higher performance in the school subject German-perhaps because this school subject involves much reflective information processing.
Relationships with School-Related Variables
The second part of the second study aimed at investigating the relationships between SPS and other variables measuring adjustment and well-being in students at school. In particular, the highest positive significant correlation was found between negative affect and the SPS sub-facet Overexcitability as well as the total SPS scale. Furthermore, significant negative relationships between physical and psychological well-being as well as functional capacity and SPS were found. Similarly, a small negative relationship between self-efficacy and the total value of SPS was indicated. Specifically, these relationships were found when controlling for the other factor and the Big Five personality traits openness, neuroticism, and extraversion. Across correlations, it can be seen that the facet Overexcitability is related to the aforementioned variables, also and particularly when controlling for the factor openness to stimulation and the Big Five traits openness, neuroticism, and extraversion. Table 3 includes more detailed information on all results of the correlation analyses. In Germany, low grades actually represent high performance (i.e., 1 = best grade, 6 = worst grade); for ease of presentation, we recoded the last report card grades such that high values represent high performance.
b Coding: 1 = female, 2 = male. *p < .05, two-tailed. **p < .01, two-tailed. ***p < .001, two-tailed.
General Discussion and Conclusions
The aim of the present work was to develop an efficient measure of SPS applicable in samples of German-speaking school students and to further investigate the effects of SPS on school-related variables. In two samples of academic and vocational track students, we found two substantially correlated factors of SPS with our new ten-item scale (largely corresponding to Evans and Rothbart's [2008] findings with the original HSP Scale): Overexcitability and Openness to Stimulation. Initial results also suggest that the new measure is valid: Correlations are as expected from previous research and the two SPS factors were differentially related to other variables. Moreover, the SPS facets are not identical to relevant Big Five personality traits because their relations to validity criteria are widely robust when Big Five variables were controlled for. Furthermore, it is supported that higher levels of SPS and, in particular, higher values on SPS-factor Overexcitability, are related to higher values on negative affect. Similarly, it was found that students with the trait tend to report lower values in physical as well as psychological well-being and functional capacity. Lastly, the already established negative relationship between SPS and self-efficacy, which did not reach significance for the whole scale in previous studies (e.g., Evers et al., 2008) , is supported in the school environment in this study. In sum, the new scale may be useful to assess SPS in secondary schools. Furthermore, the present studies are the first to investigate the role of the temperament trait of SPS within the school context and suggest the significance of SPS in the school environment based on resulting findings. Since those findings are more exploratory in nature, further investigation of the effects of SPS in the school context is necessary and can reveal important implications and practical advice for teachers and educators. Based on already existing evidence suggesting the importance of the social environment particularly for HSPs (e.g., Aron et al., 2005) , environmental and instructional factors should be the focus of future studies. Furthermore, a next step would be to validate the final, shortened version of the scale with data from another sample. Future studies should seek to replicate recent findings revealing evidence for the recently suggested existence of three sensitivity groups Pluess et al., 2018) . If the more negatively-skewed findings of the present study could be replicated, considerations of the application of prevention programs, such as the one suggested by Pluess and colleagues (2017) , would be one possibility to further support students who are more sensitive. This would not only support their self-regulation, but also their further development and well-being.
Finally, some limitations of the study should be mentioned that might limit the interpretation of findings. The first aspect includes the fact that all measures applied were self-report questionnaires, which can always be biased due to the very subjective perception of the students. Future studies might therefore apply objective measures as well, such as evaluations by teachers or parents. Additionally, no questions about students' personal lives, such as their situations at home, were investigated. Those, in line with the theory of Environmental Sensitivity, might also play an important role in their well-being, functioning, and academic interest.
